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APPARATUS FOR DETERMINING LANE
POSITION THROUGH INTER-VEHICLE
COMMUNICATION

TECHNICAL FIELD

The present disclosure relates to an apparatus for deter-
mimng lane position of vehicle through inter-vehicle com-
munication, and more particularly an apparatus that deter-
mines lane location that personal vehicle 1s currently driving,
through using lane information transferred from surrounding,
vehicles.

BACKGROUND

In a driver support system of a related art, a vehicle driver
had various functions that support operation of driving. In
most cases, the purpose of such system 1s to 1mprove
transportation safety by avoiding dangerous situation that
may cause accidents. Other purposes are improving conve-
nience by relieving the driver’s burden and the driver can
operate driving easier through surrounding imnformation that
1s properly transmitted by managing according to the envi-
ronment. Such system with lane recognition function 1s well
known.

In most methods of lane recognition, measures the sur-
rounding of front, side or back of a vehicle then extracts lane
information from the image data by determining the
recorded 1mage data, thereby recognizes relative recognition
of personal vehicle of the lane. The lane information alerts
speeding and lane departure 1n a driver support system or
can be used for vehicle brake or keeping the lane through
control 1n a longitudinal direction and transverse direction.

However, 1n a related art a driver support system that
notice which lane that a current driver 1s driving 1s not
particularly suggested. Accordingly, when a destination 1s
different according to each road relating to a specific road,
1.e. lane 1 1s left side direction, lanes 2 to 5 are straight
direction and lane 6 1s right direction, there 1s a problem a
driver may manually have to confirm the related lane
according to a driving direction.

SUMMARY OF INVENTION

Solution to Problem

In an eflort to solve the above problem the present
description discloses lane location determination apparatus
that can determine a lane location that a current personal
vehicle 1s driving using information received from a sur-
rounding vehicle without a driver directly determining the
lane location.

Particularly, the present description provides a lane loca-
tion determining apparatus that can accurately determine a
lane location by determining a lane location according to a
vehicle that 1s near a centerline.

Technical Solutions

A lane location determining apparatus according to an
embodiment of the present description comprises a receiver
configured on both sides of a personal vehicle to receive a
first lane mnformation and a second information from the left
and right side lane of the personal vehicle; a vehicle location
determining unit configured to determine a lane location of
the personal vehicle using at least one of the first lane and
second lane information.
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Preferably, the receiver comprises a {irst recerver config-
ured on the left side of the personal vehicle to recerve a first
lane information from the first vehicle that 1s located on the
left side lane of the personal vehicle, and a second receiver
configured on a right side of the personal vehicle to receive
a second lane information from a second vehicle that is
located on a right side lane of the personal vehicle.

Herein, the lane location determining unit may determine
a lane location in that when a first lane information 1is
received through the first recerver, the personal vehicle 1s
located on a right side lane of the first lane information and
when a second lane mformation 1s received through the
second receiver, the personal vehicle 1s located on a left side
lane of the second lane information.

Further, the lane location determining unit may determine
that the personal vehicle 1s located on a right side lane of the
first lane information when the lane locations of the personal
vehicle that are determined using the first lane information
and the second lane information are inconsistent therebe-
tween.

According to an embodiment of the present description,
the lane location determining unit may further comprise a
first transmitter configured on the left side of the personal
vehicle and transmits a lane information of the personal
vehicle to a third vehicle located on a left side lane of the
personal vehicle and a second transmitter configured on a
right side of the personal vehicle to transmit a lane infor-
mation of the personal vehicle to a right side lane of the
personal vehicle.

Herein, the lane location determining unit may determine
the personal vehicle 1s located on a lett side or right side lane
of previous lane information when determined that the lane
1s moved to a left side or right side lane using steering
information of the personal vehicle.

Further, the first and second receiver and the first and
second transmitter may receive or transmit related lane
information through a short communication method 1nclud-
ing an inirared ray communication method and a Blu-
etooth® communication method.

According to an embodiment of the present description,
the lane location determining apparatus further includes a
centerline detector configured to detect a centerline using a
lane detecting sensor, and the lane location determining unit
may determine that the personal vehicle 1s located on a first
lane additionally using the centerline detecting information.

Preferably, a second transmitter configured on a right side
of the personal vehicle transmits lane information of the
personal vehicle to a fifth vehicle that 1s located on a right
side vehicle of the personal vehicle when a centerline 1s
detected through the centerline detector.

Further, the centerline detecting unit can detect a lett side
lane of the personal vehicle.

Preferably, the centerline detecting unit may detect the
center line through whether a left side lane of the personal
vehicle 1s yellow for over a predetermined time.

Further, the lane detecting sensor 1s applied with a camera
sensor and the centerline detecting unit can detect the
centerline through an 1mage management of 1image infor-
mation that i1s collected using the camera sensor.

ftects of Invention

[T]

The lane location determiming apparatus according to an
embodiment of the present description can accurately deter-
mine the lane location of a current personal vehicle 1s
driving by receiving lane information from the surrounding
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vehicle using a short commumnication method including an
infrared ray communication method and a Bluetooth® com-
munication method.

Specifically, an accurate location maybe determined
through determining a lane location of surrounding vehicle >
in reference to the vehicle when detecting a centerline using
a specific lane detecting sensor.

BRIEF DESCRIPTION OF TH.

(L]

DRAWINGS
10

FIG. 1 1s a block diagram illustrating transmitting and
receiving lane location information among each vehicles on
the road according to an embodiment of the present descrip-
tion.

FIG. 2 1s a diagram 1llustrating a lane location determin- 15
ing apparatus according to an embodiment of the present
description, and

FIG. 3 1s a block diagram of a first recerver and a first
transmitter according to an embodiment of the present
description. 20

METHOD FOR CARRYING OUT THE
INVENTION

Certain exemplary embodiments of the present inventive 25
concept will now be described 1n greater detail with refer-
ence to the accompanying drawings. In the following
description, same drawing reference numerals are used for
the same elements even 1n different drawings. The matters
defined in the description, such as detailed construction and 30
clements, are provided to assist in a comprehensive under-
standing of the present inventive concept. Accordingly, 1t 1s
apparent that the exemplary embodiments of the present
inventive concept can be carried out without those specifi-
cally defined matters. Also, well-known functions or con- 35
structions are not described in detail since they would
obscure the mvention with unnecessary detail.

While the expressions such as “first” or “second” can be
used to refer to various elements, the elements are not
limited by the expressions. The expressions are used only for 40
the purpose of distinguishing one element from the other.

The expressions are used herein only for the purpose of
explaining specific embodiments and not to limit the present
disclosure. An expression in singular form encompasses
plural meaning, unless otherwise specified. Throughout the 45
description, the expression “comprise” or “have” 1s used
only to designate the existence of characteristic, number,
step, operation, element, component or a combination
thereol which are described herein, but not to preclude
possibility of existence of one or more of the other charac- 50
teristics, numbers, steps, operations, elements, components
or combinations of these or addition.

Hereinafter, an embodiment of the present disclosure 1s
described 1n detail referring to the attached drawings.

FIG. 1 1s a block diagram illustrating transmitting and 55
receiving lane location information among each vehicle on
the road according to an embodiment of the present descrip-
tion.

As 1llustrated 1n FIG. 1, lane information of each vehicle
may transmit and receive a current lane information of a 60
personal vehicle to inter-vehicle located on a specific road
and a current lane information of a personal vehicle may be
determined using a lane immformation that 1s received from
the other vehicle.

For example, a third vehicle 300 located on a third lane 65
according to a center lane may determine a lane location the
third vehicle 300 1s driving using respective lane informa-

4

tion received from the second vehicle 200 and a fourth
vehicle 400. Further, the third vehicle 300 can transmait 1ts
lane information to a second vehicle 200 or a fourth vehicle
400. The embodiment 1s illustrated 1n FIG. 2 heremafiter.

FIG. 2 1s a diagram 1illustrating a lane location determin-
ing apparatus according to an embodiment of the present
description.

As 1llustrated i FIG. 2, a lane location determining
apparatus according to an embodiment of the present
description comprises a receiver configured on each side of
a personal vehicle and receives a first lane information and
a second lane mformation from a vehicle located on a left
side land a rnight side lane of the personal vehicle and a
determining unit 30 configured to determine the lane loca-
tion of the personal vehicle suing at least any one of the first
lane 1information and the second lane information. Prefer-
ably, the receiver (not shown) comprises a first receiver 10
configured on a left side of the vehicle and receives a first
lane miormation from a first vehicle located on the left side
lane of the personal vehicle and a second receiver 20
configured on a right side of a personal vehicle and recerves
a second lane information from a second vehicle located on
the right side lane of the personal vehicle.

The first recerver 10 1s configured on the left side of a
specific vehicle and receives the first lane information from
the left side lane of the vehicle. In FIG. 1, the third vehicle
300 recerves the lane information of the second vehicle 200
from the second vehicle 200 using the first receiver 10
formed on the third vehicle 300.

Herein, the lane information includes information regard-
ing which lane each vehicle 1s located. In FIG. 1, the lane
information that the second vehicle 200 1s transmitting to a
third vehicle 300 includes information that the second
vehicle 200 1s located on a second lane.

The lane information according to an embodiment of the
present description may include location information of
respective vehicles. Herein, location information of each
vehicle may be GPS information collected using a GPS
receiver. In that, each vehicle may determine a lane location
more accurately by comparing location mformation of
received lane information and location information of a
personal vehicle. A method of determining lane location
using the received location information may be applied with
various signal management technology.

A communication method using the first receiver 10
according to an embodiment of the present description may
apply with a short distance commumication method includ-
ing inirared ray commumcation method, Bluetooth® com-
munication method and efc.

The infrared ray communication method has a disadvan-
tage 1n that the communication possible distance 1s many
meters. However, accordingly, security 1s maintained and
direction may be provided when transmitting and receiving
specific signal using a feature that transmitting module and
receiving module of both side apparatus may have to face
cach other.

In other words, 1 FIG. 1, according to an embodiment of
the present description, a communication method of trans-
mitting and receiving each lane information 1s applied with
an infrared communication method, a lane information that
a second vehicle 200 transmitted to a third vehicle 300 of a
right side direction 1s not transmitted to a first vehicle 100 or
a Tourth vehicle 400 and only transmitted to a third vehicle
that 1s located within a predetermined distance to a right side
of the second vehicle 200.

Further, according to an embodiment of the present
description, a communication method of the first recerver 10
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may be applied with a short distance communication method
ol a Bluetooth® communication method and etc. The first
receiver unit 10 may receive lane information that 1s trans-
mitted with a predetermined distance through the afore-
mentioned method. The preferred embodiments of the
invention have been explained so far 1s that a person skilled
in the art will understand that the invention may be imple-
mented 1n modifications without departing from the basic
characteristics of the invention.

The second receiver 20 1s configured on a right side of a
specific vehicle and receives second lane information from
a vehicle that 1s located on a right side lane of the vehicle.
In FIG. 1, the third vehicle 300 may receive lane information
of the fourth vehicle 400 from a fourth vehicle 400 using a
second receiver 20 that 1s formed on the third vehicle 300.

Herein, the lane information includes information of
which lane each vehicle 1s located. In FIG. 1, the informa-
tion the fourth vehicle 400 1s transmitting to a third vehicle
300 includes information that the fourth vehicle 400 is
located on a fourth lane.

Hereinafter, feature relating to the second receiver 20 1s
identical with the first receiver 10, thereby omitted herein-
after.

The lane location determining unit 30 determines a lane
location of the personal vehicle using at least any one of first
lane information that i1s received through the first receiver
10, and second lane information that 1s received through the
second receiver 20. The lane location determining unit 30
according to an embodiment of the present description
determines a lane location 1n that the personal vehicle i1s
located 1n a right side of the first lane information when a
first lane information 1s received through the first receiver 10
and the personal vehicle 1s located on a left side lane of the
second lane information when a second lane information
through the second recerver 20.

In FIG. 1, the third vehicle 300 may receive lane infor-
mation that that second vehicle 200 1s located on a second
lane from a second vehicle 200 through a first receiver 10.
Herein, the lane location determining unit 30 can determine
a lane location using the information that the third vehicle
300 1s located on a third lane. Likewise, the lane location
determining unit 30 may determine a lane location that the
third vehicle 300 1s located on a third lane using the
information when the third vehicle 300 received a lane
information that the fourth vehicle 400 is located on a fourth
lane from a fourth vehicle 400 through the second receiver
20.

However, according to an embodiment of the present
description, when determining a lane location of a personal
vehicle using both first lane information and second lane
information received through the first receiver 10 and a
second recerver 20, the lane location determined using each
information may be inconsistent with each other. Herein,
according to an embodiment of the present description, the
lane location determining unit 30 may determine that the
personal vehicle 1s located on a right side lane of first lane
information through first using the first lane mformation.

In other words, 1n FIG. 1, when a third vehicle receives
information that the second vehicle 200 1s located on a
second lane from a second vehicle 200 and the fourth vehicle
400 receives information that the fourth vehicle 400 is
located on a third lane from the fourth vehicle 400, accurate
lane location of the third vehicle 300 cannot be determine
when all the information 1s used. Herein, according to an
embodiment of the present description, the third vehicle 300
may determine that the third vehicle 300 1s located on the
third lane that 1s the right side lane of the second vehicle 200
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6

through first using lane mformation received from a second
vehicle 200 that 1s located on the left side.

According to an embodiment of the present description,
the lane location determining apparatus may further include
a first transmitter 40 configured on the leit side of the
personal vehicle and transmits lane information of the
personal vehicle to the third vehicle located on a left side
vehicle of the personal vehicle; and a second transmitter 50
configured on a right side of the personal vehicle and
transmits the lane information of the personal vehicle to the
fourth vehicle that 1s located on the right side vehicle of the
personal vehicle.

The first transmitter 40 1s configured on the left side of the
personal vehicle and may transmit lane information of the
personal vehicle to the third vehicle located on a left side
vehicle of the personal vehicle. That 1s, in FIG. 1, the third
vehicle 300 may transmit lane information of the third
vehicle 300 to the second vehicle 200 using the first trans-
mitter 40.

Contrariwise, the second transmitter 50 1s configured on
a right side of the personal vehicle and may transmit the lane
information of the personal vehicle to the fourth vehicle that
1s located on the right side vehicle of the personal vehicle.
That 1s, the third vehicle 300 1n FIG. 1 may transmait lane
information of the third vehicle 300 to the fourth vehicle 400
using the second transmitter 50.

According to an embodiment of the present description, a
communication method using the first transmitter 40 and the
second transmitter 50 may be applied with a short distance
communication method including an infrared ray commu-
nication method, Bluetooth® communication method and
etc.

The particulars related to the atore-mentioned are 1llus-
trated through the first receiver 10, thereby omitted herein-
aiter.

FIG. 3 1s a block diagram of a first receiver and a first
transmitter 40 according to an embodiment of the present
description.

As shown in FIG. 3, the first receiver 10 or the first
transmitter 40 may be formed on a leit side portion of a
vehicle. FIG. 3 shows that the first receiver 10 or the first
transmitter 40 1s formed on a front side of a vehicle and rear
side of a bumper and lower side portion of a vehicle,
however this 1s an embodiment, thereby the present descrip-
tion 1s not limited to the embodiment. That i1s, according to
an embodiment of the present description, the first receiver
10 or the first transmitter 40 may be formed 1 a proper
location or form to transmit or receive lane information with
a vehicle located on the left side or right side. A person with
a general knowledge 1n a techmical field of the present
description may understand that the arrangement form of the
first recerver 10 or the first transmitter 40 may be formed
changed within a range of the original feature of the present
description.

Further, the lane location determining unit 30 according to
an embodiment of the present description may determine
that the personal vehicle 1s located on a left side or right side
lane of previous lane information when determined that the
lane moved to a left side or right side lane using steering
information of the personal vehicle. For example, when the
personal vehicle 1s determined that a steering angle of over
certain angle 1s maintained for a certain time using a steering
angle information of a personal vehicle that 1s collected
through CAN (Controller Access Network), LIN (Local
interconnect Network), IVN (In-Vehicle Network) and etc.
of a vehicle, the lane location determining unit 30 may
determine that the vehicle moved to a left side or right side
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lane using the information. Herein, the lane location deter-
mimng unit 30 may revise the lane location information to
a left side or right side lane comparing to a previous lane
information responding to each case of when determined
that the vehicle moved to a leit side lane or a nght side lane.

Herein, according to an embodiment of the present
description, when lane location information i1s changed, the
personal vehicle may transmit lane location information that
1s changed using the first transmitter 40 and the second
transmitter 50 to a surrounding vehicle.

According to an embodiment of the present description,
the lane location determining apparatus may further include
a center line detecting unit 60 configured to detect a center
line using a lane detecting sensor, and the lane location
determining unit 30 may determine that the personal vehicle
1s located on a first lane using the centerline detecting
information when a centerline 1s detected through the cen-

terline detecting unit 60.

That 1s, 1in FIG. 1, the first vehicle 100 may detect a
centerline using the centerline detecting unit 60 and herein,
the lane location detecting unit 30 of the first vehicle 100
may determine that the first vehicle 100 1s located on the first
lane.

Herein, the first vehicle 100 according to an embodiment
of the present description can transmit the lane location
information of the first lane 100 to a second vehicle 200 that
1s located on the right side. Thereby, the second vehicle 200
may be determined to be located on a current second lane.

The centerline detecting unit 60 may detect a left line of
the personal vehicle. More particularly, the centerline detect-
ing unit 60 may detect a centerline through whether a left
line of the personal vehicle 1s yellow for over a predeter-
mined time.

In Korea, all vehicles drive on the right side, thereby a
centerline of a road i1s always located on a left side of the
vehicle. Thus, the lane detecting sensor may detect a cen-
terline by detecting lane line of a vehicle. Specifically,
according to Road Trathic Act regulation, a center line
includes a line displayed with a yellow line or yellow dot
line and etc. (Road tratlic Act Article 2 4 number 2), thereby,
the center line detecting unit 60 according to an embodiment
ol the present description may detect the center line through
the left line of the personal vehicle 1s yellow for over a
certain time.

Further, according to an embodiment of the present
description, the road line detecting sensor 1s applied with a
camera and the center line detecting unit 60 can detect a
center line through an 1mage management of an image
information that 1s collected using the camera censor. More
particularly, the center line detecting umt 60 can extract
centerline information in the image information by imple-
menting 1mage management regarding the image informa-
tion that 1s received through the 1image information. Herein,
various image management technologies can be applied as a
method of extracting the centerline information.

The preferred embodiments of the invention have been
explained so far. a person skilled in the art will understand
that the invention may be implemented in modifications
without departing from the basic characteristics of the
invention. Accordingly, the foregoing exemplary embodi-
ments and advantages are merely exemplary and are not to
be construed as limiting the present disclosure. The present
teaching can be readily applied to other types of apparatuses.
Also, the description of the exemplary embodiments of the
present mventive concept 1s intended to be illustrative, and
not to limit the scope of the claims.
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What 1s claimed 1s:

1. An apparatus for determining lane position through
inter-vehicle communication comprising:

a recerver configured on both sides of a personal vehicle
to receive a first lane information and a second lane
information from the left and right side lane of the
personal vehicle and,

a lane location determining unit configured to determine
a lane location of the personal vehicle using at least one
of the first lane and second lane information, and a
centerline detector configured to detect a centerline
using a lane detecting sensor,
wherein the lane location determining unit additionally

determines that the personal vehicle 1s located on a
first lane using the centerline detecting information.

2. The apparatus for determining lane position through
inter-vehicle communication of claam 1, wherein the
receiver comprising:

a first receiver configured on the left side of the personal
vehicle to receive the first lane information from the
first vehicle that 1s located on the leit side lane of the
personal vehicle, and

a second receiver configured on a right side of the
personal vehicle to receive a second lane information
from a second vehicle that 1s located on a right side lane
of the personal vehicle.

3. The apparatus for determining lane position through
inter-vehicle communication of claim 2, wherein the lane
location determining unit determines a lane location in that
when a first lane immformation 1s received through the first
receiver, the personal vehicle 1s located on a right side lane
of the first lane mnformation and when a second lane infor-
mation 1s recerved through the second receiver, the personal
vehicle 1s located on a left side lane of the second lane
information.

4. The apparatus for determining lane position through
inter-vehicle communication of claim 3, wherein the lane
location determining unit determines that the personal
vehicle 1s located on a right side lane of the first lane
information when the lane locations of the personal vehicle
that are determined using the first lane mformation and the
second lane imnformation are inconsistent therebetween.

5. The apparatus for determining lane position through
inter-vehicle communication of claim 2, further comprising:

a first transmitter configured on the left side of the
personal vehicle and transmits a lane information of the
personal vehicle to a third vehicle located on a lett side
lane of the personal vehicle and

a second transmitter configured on a right side of the
personal vehicle to transmit the lane information of the
personal vehicle to a right side lane of the personal
vehicle.

6. The apparatus for determining lane position through
inter-vehicle communication of claim 5, wherein the lane
location determining unit determines the personal vehicle 1s
located on a leit side or right side lane of a previous lane
information when determined that the lane 1s moved to a left
side or right side lane using a steering information of the
personal vehicle.

7. The apparatus for determining lane position through
inter-vehicle communication of claim 5, wherein the first
and second receiver and the first and second transmitter
receive or transmit related lane information through a short
communication method including an infrared ray commu-
nication method and a Bluetooth® communication method.

8. The apparatus for determining lane position through
inter-vehicle communication of claim 1, wherein the lane
detecting sensor 1s applied with a camera sensor and the
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centerline detecting unit detects the centerline through an
image management of an image information that 1s collected
using the camera sensor.

9. The apparatus for determining lane position through
inter-vehicle communication of claim 1, further comprising:

a second transmitter configured on a right side of the

personal vehicle, transmits lane information of the
personal vehicle to a fifth vehicle that 1s located on a
right side vehicle of the personal vehicle when a
centerline 1s detected through the centerline detector.

10. The apparatus for determining lane position through
inter-vehicle communication of claim 1, wherein the cen-
terline detecting unit detects a leit side lane of the personal
vehicle.

11. The apparatus for determining lane position through
inter-vehicle communication of claim 10, wherein the cen-
terline detecting unit detects the center line through whether
a left side lane of the personal vehicle 1s yellow for over a
predetermined time.
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